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Impact of an IOD/EI Padre in the Warm Pliocene

Modern El Padre JJA Averaged Precipitation

Impact of an IOD/EI Padre in the Warm Pliocene

Pliocene El Padre JJA Averaged Precipitation




Ia Using KE’ to Assess |IOD-Produced Zonal Overturning
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Perspective from the Warm Pliocene

Indian Ocean Monsoon Circulation
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P. Webster, Alpine Summer School



What Happens During an IOD Event?

Pliocene?
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Ia Pliocene Monsoon Components
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Pliocene Monsoon Components

Modern El Padre Vorticity at 850mb 105s Modern El Padre V-winds at 850mb (m/s)
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Ia Pliocene Monsoon Components
Monsoon Intensity Index (Webster and Yang, 1992):
Ugsomb — Usoomp= MI, Averaged over 0° - 20°N and 40°E to 110°E

Measurement of shearing and thermal difference that drives the
greater monsoon circulation
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Overview of Project Evolution

Why Altered Sea Surface Temperature Gradients?

b) Current State of Indian Ocean Research

Modern Indian Ocean Warming Trends

SST Trend for 1960-1999
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Modern Indian Ocean Warming Trends
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Coupled Model Warming Trends

a) I0D- congruent trends (SST and wind stress)
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Coupled Model Warming Trends

lhara et al., 2009
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Il. Projections for Indian Ocean Region

lll. Proposed Methodology



General Projection for the Greater Indian Ocean

General Projection for the Greater Indian Ocean

Redgional Projections for Landmasses Surrounding the Indian

Ocean Basin
MRS [N "7335#/

India: Weakened
monsoons, increased
precipitation

E. Africa: Local precip
increases

Indonesia: Decreased
Precipitation

Australia: Widespread
precip decreases except
for far north

IPCC AR4 — Chapters 10 and 11




Evaluating Monsoon’s Components

Easterly Winds and the Monsoon Circulation
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I Evaluating Monsoon’s Components

The Dominant Monsoonal Circulation of the Indian Ocean

Driving Monsoon Pressure Gradient Forces:
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1111 GISS Model Simulations
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1111 GISS Model Simulations

Proposed Coupled Ocean Simulations

| Simulation ___|___Model EH2' x2.5°

Transient CO, *

Equilibrium 4xCO, *

v = Performed Simulation
*= Simulation To Be Performed
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IV. Preliminary Results and Implications
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Preliminary Results: Modern El Padre
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v Preliminary Results: Modern El Padre
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Overview of Project Evolution

V. Schedule of Project Completion



v Schedule of Project Completion
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Indian Ocean Warming Trends and Future Projections

Ihara et al., 2009 o Soees = S oos o5

Perspective from the Warm Pliocene

Modern El Padre — Modern Control Wave Activity Flux (104 m2/s?)
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Perspective from the Warm Pliocene

Pliocene El Padre — Modern Control Wave Activity Flux (104 m?/s?)

<5 s ? s

e e T AN

R 7>
3 A > < <—<—<—<—<—<—<—<&7\R ;V/V/V)V 7‘ <
'_ 4/4/4’4—4»?\71 ETZS e v = A

-

Y&

R \\A\A\A\A\A Ve’e's
NN\ gy |
>>>>> 7 ﬁﬁ/v/v///ﬁxz AN VTGO DDA S
- T Ay AR DETR

i

TR R R 4
RR R R AT

P FARRAP A2 >>>>>>>> >

Zonal Wind Speed (m/s)

e

e

25 5 75

10

VWWY errrec st as>rT ﬁ Vd

g A D WN—> S>> ;

7y AT A
I YT ATT N T,

Q  1960-1999
net

T T T T T

NCEP|

ERA401
BCCR-BCM2.0f
CGCM3.1-T63
CNRM-CM3 |
CSIRO-MK3t
CSIRO-MK3.5
GFDL-CM2.0¢
GFDL-CM2.1f
IAP-FGOALS
IPSL-CM4 |
MIROC3.2.HI
MRI-CGCM2.3.2
UKMO-HADCM3

Net Downward Heat Flux

averaged from 9°Sto 6°N

-30 -10 0

Alory and Meyers, 2009



Ib  Indian Ocean Warming Trends and Future Projections
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